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The CMS detector

All silicon tracker
micro strips (10M ch)
pixel (40M ch)
(5.4m long, 2.4m ®: |n| <2.4)

Hermetic calorimeter
ECAL: PbWO4 crystal
HCAL.: brass+scinti.

(Inl <3.0)

in 4 Tesla solenoid
(12.5m long, 6m @ inner)

Robust muon system
DT+RPC (barrel)
CSC+RPC (endcap)

(iniron yoke: |n| <2.4)

Fast cerenkov calor.
quartz fiber
( 3<n|<5)
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120GeV  12%
140GeV  48%
160GeV  92%
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Hey > WW-

& I - @H —> 72,77 —> 4leptons | 1) High Mass (>600GeV)
o | CMS, 10 £ly~! ?H —> 7 inclusive i WW/ZZ fusion )
- VHHWH, H = vy, W = T v qqH > WW - Ivjj
8 . No k—factors St =5 b ]
= | AH = WW —> llvw |  2) Around 170GeV (155-180)
g BH —> W —> lvjj gluon fusion
= 2 OH = ZZ = I H-> WW-Ivlv
10 & %‘. o
Y sk A 1 3) Low Mass (115-200GeV)
[T RIS S k.. N\ WWI/ZZ fusion
1 qqH>WW->Ivlv
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qqH(120)->WW-Ivlv

q q _
> Signal
Vv
V w - two forward tagging jets
H .- e,1,(t) - no extra central jet
: W*Y e, (1) - two leptons
V i v soft lepton from W* decay
| > - M(WW)
q q
Background
tt > wbwb Simulation
ttj > wbwb+j (this analysis) CompHEP+PYTHIA
ttjj > WoWb +j _ CMSIM(GEANT3)
WWjj (in progress) for 2x1033cm-2s-1
TTj]
jj
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Jet Multiplicities (E;>20GeV)
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Forward Tagging Jets

- after forward jet tagging selection -

tagq, tag q;
Generated :2" - - -
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Forward Tagging Jets

- after forward tagging jets selection-
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Jet—pair combinations in forward jet selection

1 pair or more: 74% 10%
9.40fb 3620fb
(ratio) (1) (385) —p Lepton cuts
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Leptons

Vi wl P, 220, 10 GeV, |n| < 2.5, AR, 20.7

.....

Events / 4 GeV

W* § eun N, min +0.6 < N < Nj,max ~ 0.6
V - > V
q q
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di-lepton correlation

W’s — produced close to the threshold, i.e. almost at rest in the Higgs frame.
— spin correlation
-> lepton & neutrino back-to-back
- lepton(+) & lepton(-) same direction
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Invariant dijet mass (m;)

| - Additional selection
I 600GeV | ttj » 0.01 for forward tagging jets
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Central jet veto

__ Slgnul

___txio ] | | Centraljetveto: E;>20GeV

200 —

Efficiency
AR I R bg (b-jets):  15%

100 —

- signal: 87%

_________________

o bg(non-b): 76%

0 | | | | ! | I I | i | | i | | i | | E | I | i | I | | I | L1 -
Extra jets are soft.
4 -2 0 2 *4 30GeV cut does not provide
Nextra-jet — (ngtmy,)/2 enough background rejection.
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Transverse Mass: M (WW)

Events / 20 GeV

Without Mass(ll) and ¢(ll) cuts After all cuts
% 45 L
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Cross Sections and Selection Efficiencies

Signal (12.7 fb)

ttj (36800 fb)

Jet tagging

9.40 (74.0%)

3620 (9.84%)

b-jet veto

9.40 (74.0%)

534 (1.45%)

Lepton isolation

5.25 (41.3%)

199 (0.54%)

¢, and m, cuts

4.17 (32.8%)

41 (0.11%)

m;

3.26 (25.7%)

13 (0.035%)

extra-jet veto

2.84 (22.0%)

9.86 (0.027%)

M. (WW) cut

2.24 (17.6%)

6.83 (0.019%)

50 luminosity is 34 fb-

Total background is <x2 > <68 fb! for 5¢
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120 < M,, <180 GeV
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Conclusions

Higgs production through WBF gives a very clear signal topology.

Based on the analysis with the largest back ground channel (ttj), we
estimated the required luminosities for 5¢ discovery to be

< 70 (10) fb-! for M,;=120 (160) GeV

The significance level is less than that shown in the paper by Kauer
et al., but it is still a promising channel to detect low mass Higgs.

Study with other background channels and optimization of event
selection are in progress.

Since the M; distribution is not much different in shape for signal and
background after all cuts, it is important to have excellent
understanding of background experimentally.
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